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1.1. Parallel synthesis of sultams in water by a cascade reaction
Sulphonamides are frequently found in molecules with phar-
macological activity, and there are several examples where cyc-
lic sulphonamides, sultams, occur in drug molecules. Examples
include HIV integrase inhibitors, carbonic anhydrase inhibitors
and MMP-2 inhibitors. However the production of sultams has
historically required the use of complex synthetic methods in
organic solvents. A recent publication describes the ready syn-
thesis of sultams by two sequential cascade reactions in water
as solvent [1]. This method is ideally suited for the rapid paral-
lel production of sultams for further pharmacological
investigation.
The key reaction employed in this approach is the nucleo-
philic attach of an oxygen or sulphur anion onto a vinyl sulph-
onamide. The vinyl sulphonamides employed in this reaction
sequence were prepared by the reaction of an amine with 2-
chloroethylsulphonyl chloride (1). In addition to generating the
sulphonamide, the amine also catalysed the elimination of the
2-chloro group to generate a vinyl substituent on the sulphona-
mide (2). Alkylation of the secondary sulphonamide with allyl
bromide introduced a second alkene substituent in the product
(3) which could be selectively epoxidised by the reaction ofhttp://dx.doi.org/10.1016/j.comche.2014.01.001
E-mail: nterrett@ensembletx.commeta-chloro-peroxybenzoic acid to give 4. The vinyl sulphona-
mide was inert to these conditions due to its electron deﬁciency
and thus remained unaffected.
Sodium hydroxide or sodium hydrogen sulphide, both readily
soluble in water were used to initiate the reaction by nucleo-
philic attack onto the vinyl sulphonamide in 4. Although this
reaction was sluggish at room temperature, heating to 90 C re-
sulted in rapid reaction. The intermediate anion could undergo a
shift of a proton to the more stable oxy- or thio-anion (5) which
could then react by an 8-exo-tet opening of the epoxide to pro-
vide the eight-membered sultam product. Only one product was
observed from this reaction in yields that varied from 62% to
82% for the reaction with sodium hydroxide, and between 63%
and 77% for reaction with sodium hydrogen sulphide. Spectro-
scopic analysis unequivocally revealed the products to be from
8-exo-tet opening of the epoxide rather than the alternative 7-
exo-tet mechanism. Attempts were made to prepare the 9 mem-
bered ring product by alkylation of the secondary sulphonamide
with 4-bromobut-1-ene, but this reaction proceeded very poorly
with the majority of the bromide being eliminated to generate
butadiene.
Overall these cascade reactions, which proceed with high syn-
thetic efﬁciency and regioselectivity, provide an effective and par-
allel approach to interesting 8-membered sultam rings.
Furthermore, the reaction occurs efﬁciently in water under mild
conditions and in moderate to good synthetic yields.
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2.1. Polymer supported synthesis
No papers this month.
2.2. Solution-phase synthesis
An efﬁcient one-pot synthesis of functionalised indole-3-yl pyr-
idines by condensation of 3-formylchromones, cyanoacetylindoles
and ammonium acetate has been described. A series of 17 new
compounds were synthesised and all of them were characterised
by FT-IR and NMR. The crystal structure of a typical compound
was determined by X-ray diffraction. A variety of substrates can
participate in the process resulting in high purity and good yields,
making this methodology suitable for library synthesis in drug dis-
covery [2].
Copper(I) promoted Huisgen 1,3-dipolar cycloaddition of termi-
nal alkynes with azides has been used as an efﬁcient protocol for
the one-pot ﬁve-component synthesis of glycoside annulated dihy-
dropyrimidinone derivatives. The 1,2,3-triazole group was formed
from tert-butyl b-ketoester, arylaldehyde, urea, propargyl alcohol,
and glycosyl azide through the combination of transesteriﬁcation
and Biginelli reaction in aqueous medium. This protocol provides
an access to generate scaffolds with molecular diversity from read-
ily available starting materials [3].
An innovative synthetic pathway for the preparation of a new
series of triazole-decorated dihydropyrimidinone peptidomimetics
with skeletal a or b-amino acid residues has been reported. The
protocol involves two synthetic steps with an initial solvent-free
and catalyst-free synthesis of propargylated dihydropyrimidinone
precursors using Biginelli condensations. The subsequent cycload-
dition reactions of pyrimidinone alkynes with small peptide like
azides prepared from Ugi or alternate Mannich type multi-compo-
nent reactions afforded the triazole decorated pyrimidinone pep-
tide conjugates in excellent yield with high regio and
stereospeciﬁcities. In total, a scaffold diversity of 11 new pyrimid-
inone alkynes and 18 new pyrimidinone peptidomimetics were
prepared in this chemical space [4].
A series of peptide-like 25–28 membered macrocycles contain-
ing 1,3,4-oxadiazoles and pyridines bearing a chiral center scaffold
have been synthesised by using known coupling reagents and com-
mon protecting groups. The yield of the puriﬁed macrocycles was
poor on average, yet it seems to be independent of amino acid sub-
stitution or stereochemistry. These macrocycles represent a new
class of structures for further development and for future applica-
tion in high-throughput screening against a variety of biological
targets [5].
2.3. Scaffolds and synthons for combinatorial libraries
No papers this month.
2.4. Solid-phase supported reagents
1-Glycyl-3-methyl imidazolium chloride–palladium(II) com-
plex was found to be a catalyst for the Suzuki–Miyaura reaction
with excellent yields and high turnover number. Aryl bromides
reacted efﬁciently with phenyl boronic acid at ambient temper-
ature in the presence of the catalyst. The reagent is better than
most of the reported catalysts and could be reused for eight con-
secutive cycles without any signiﬁcant loss of its catalytic activ-
ity [6].
A fast and efﬁcient synthesis of polysubstituted pyrroles has
been achieved via a four-component reaction from b-ketoesters,
benzylamines, aromatic aldehydes, and nitromethane in the pres-ence of Amberlyst-15 under ultrasound irradiation. A variety of
pyrrole derivatives were synthesised by this simple and straight-
forward method in good yields. The rapid synthesis of a pyrrole-
based library of small molecules useful for chemical and pharma-
ceutical applications has been described [7].
2.5. Novel resins, linkers and techniques
In a recent publication, the potential of N-alkoxymethyl groups
as protectants for the peptide backbone has been investigated.
These groups were found to be compatible with the standard con-
ditions of Fmoc/tBu solid-phase peptide synthesis, and could be
cleaved from the peptide backbone by acids. Thus, backbone N-alk-
oxymethyl groups may be useful to prevent undesired side-reac-
tions and/or interchain aggregation during peptide elongation on
the solid-phase [8].
An efﬁcient synthesis of new pharmaceutically relevant dioxo-
pyrrolidines, spirobenzo thiazine-2,30-chromans, and benzothiaze-
pines via isocyanide-based multicomponent condensation
reactions at room temperature has been reported. This synthesis
serves as a nice addition to group-assistant-puriﬁcation chemistry
in which puriﬁcation via chromatography and recrystallisation can
be avoided, and the pure products are obtained simply by washing
the crude products with 95% ethanol. This approach is suitable for
the efﬁcient synthesis of compound libraries [9].
A synthetic route for the solid phase synthesis of N-linked
glycoconjugates containing high mannose oligosaccharides which
allows the incorporation of useful functional handles on the N-
terminus of asparagine has recently been described. In this strat-
egy, the C-terminus of an Fmoc protected aspartic acid residue is
ﬁrst attached to a solid phase support. The side chain of aspartic
acid was protected by a 2-phenylisopropyl protecting group,
which allows selective deprotection for the introduction of gly-
cosylation. By using a convergent on-resin glycosylamine cou-
pling strategy, an N-glycosidic linkage was successfully formed
on the free side chain of the resin bound aspartic acid with a
large high mannose oligosaccharide, Man8GlcNAc2. This on-resin
glycosylamine coupling provides excellent glycosylation yield
and can be applied to couple other types of oligosaccharides
[10].
2.6. Library applications
The orexin (or hypocretin) system has been identiﬁed as a novel
target for the treatment of insomnia due to a wealth of biological
and genetic data discovered over the past decade. Recently, clinical
proof-of-concept was achieved for the treatment of primary
insomnia using dual (OX1R/OX2R) orexin receptor antagonists,
but elucidation of the pharmacology associated with selective
orexin-2 receptor antagonists (2-SORAs) has been hampered by a
lack of orally bioavailable, highly selective small molecule probes.
A recent paper describes the discovery and optimisation of a novel
series of 2,5-diarylnicotinamides as potent and orally bioavailable
orexin-2 receptor selective antagonists. A compound from this ser-
ies optimised by library synthesis was a potent 2-SORA and dem-
onstrated potent sleep promotion when dosed orally to EEG
telemetrised rats [11].
A class of a-methyltryptamine sulphonamide glucocorticoid
receptor modulators was optimised for agonist activity. The design
of ligands was aided by molecular modelling, and key function-
regulating pharmacophoric points were identiﬁed that are critical
in achieving the desired agonist effect in cell-based assays. Addi-
tional analogues could be rapidly prepared in a parallel approach
from aziridine building blocks [12].
A library of hydrazide derivatives has been synthesised to tar-
get non-structural protein 1 of inﬂuenza A virus (NS1) as a
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3-hydroxy-N-[(Z)-1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethylide-
neamino]naphthalene-2-carboxamide (HENC), was identiﬁed by
its ability to increase the melting temperature of the effector do-
main (ED) of the NS1 protein, as assayed using differential scan-
ning ﬂuorimetry. A library of HENC analogs was tested for
inhibitory effect against inﬂuenza A virus replication in MDCK
cells [13].References
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